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TERMINAL FITTING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a terminal ?tting and to a method 

of forming it. 
2. Description of the Related Art 
Japanese Unexamined Patent Publication No. 2000 

200667 discloses a terminal ?tting With a rectangular tube 
that has opposed ?rst and second side plates and a top plate 
that is bent from an upper end of the ?rst side plate. A groove 
is formed in the second side plate, and a projection of the top 
plate ?ts into the groove. Tight engagement of the projection 
in the groove prevents the top plate form lifting due to its 
resilient restoring movement. 

The rectangular tube could be tWisted during formation of 
the terminal ?tting, and such tWisting Would require the 
position of the top plate to be corrected With respect to 
forward and backward directions and vertically so that the 
projection can ?t in the groove. To address this problem, 
consideration has been given to forming the side plate With 
an extension that extends up farther than the connection of 
the top plate and the second side plate. The extension is bent 
into a U-shape and contacts the top plate from above to 
prevent the top plate from lifting. 

The terminal ?tting is cut and formed from a metal blank 
that is designed to achieve ef?cient use of the metal. The 
above-described extension must be suf?ciently long to be 
bent into contact With the top plate. As a result, a projecting 
distance of the extension on the metal blank is long and leads 
to a reduced a yield of terminal ?ttings from the metal blank. 

The invention Was developed in vieW of the above, and an 
object thereof is to provide a terminal ?tting that prevents a 
ceiling plate from lifting and improving a yield in a punch 
ing an electrically conductive blank. 

SUMMARY OF THE INVENTION 

The invention is a terminal ?tting With a tube that has ?rst 
and second side plates and a ceiling plate bent from a top end 
of the ?rst side plate toWards the second side plate. The 
second side plate has at least one standing portion that stands 
more outWard than a connected portion of the second side 
plate With the ceiling plate. At least one pressing portion is 
bent inWard from an intermediate height of the standing 
portion and is placed on the outer surface of the ceiling plate. 
Placement of the pressing portion on the outer surface of the 
ceiling plate prevent an opening deformation of the ceiling 
plate and corrects the posture of the ceiling plate even if the 
tube is tWisted. 

The pressing portion is formed in a projecting range of the 
standing portion and is bent in from an intermediate height 
position of the standing portion. Thus, projecting distances 
of the standing portion and the pressing portion on the metal 
blank are shorter than When an extension extends up or out 
from the side plate and then is folded back into contact With 
the ceiling plate. Therefore, a yield of the terminal ?ttings 
can be improved. 
A detecting portion preferably is formed by bending the 

upper end of the standing portion inWardly and can be 
contacted by a probe for testing an electrical connection of 
the terminal ?tting. The probe for an electrical connection 
test can be brought easily into contact With an area Where the 
standing portion is bent. Therefore the precision of the 
electrical connection test for the terminal ?tting can be 
improved. 
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2 
At least one lift preventing portion preferably is formed at 

least at a front part or at a rear part of the standing portion 
to prevent the ceiling plate from lifting. Accordingly, an 
opening movement of the ceiling plate can be prevented 
even in an area Where the standing portion is not provided. 
At least one of the lift preventing portions is formed With 

at least one recess at or near the upper edge of the second 
side plate. At least one projecting piece is provided at or near 
an end edge of the ceiling plate and can ?t into the recess. 
The projecting piece is crimped, bent, folded or deformed 
into connection With side Walls of the recess. Accordingly, a 
member provided above the upper plate to preventing a lift 
of the upper plate can be omitted at least in the area of the 
lift preventing portion. Therefore, a yield of the terminal 
?ttings can be improved. 
A leading edge of the standing portion preferably is 

recessed for preventing interference With the pressing por 
tion. 
A chamfered or rounded surface preferably is formed at 

the lateral edge of the leading end of the pressing portion 
near the ceiling plate and/or a chamfered or rounded surface 
is formed at the lateral edge of the leading end of the ceiling 
plate that contacts the pressing portion to avoid interference 
of the pressing portion and the ceiling plate upon assembling 
the tube. 
A resilient contact preferably is provided in the tube for 

contacting a mating terminal ?tting. At least one auxiliary 
resilient piece preferably is provided and engages the resil 
ient contact When the mating terminal ?tting is inserted into 
the tube. Thus, the auxiliary resilient piece improves the 
rigidity of the resilient contact. 

These and other objects, features and advantages of the 
present invention Will become more apparent upon reading 
of the folloWing detailed description of preferred embodi 
ments and accompanying draWings. It should be understood 
that even though embodiments are separately described, 
single features thereof may be combined to additional 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a right side vieW of a female terminal ?tting 
according to a ?rst embodiment. 

FIG. 2 is a plan vieW of the female terminal ?tting. 
FIG. 3 is a bottom vieW of the female terminal ?tting. 
FIG. 4 is a development of the female terminal ?tting. 
FIG. 5 is a front vieW of the female terminal ?tting. 
FIG. 6 is a section along 6-6 of FIG. 1. 
FIG. 7 is a left side vieW of the female terminal ?tting. 
FIG. 8 is a section similar to FIG. 6, but shoWing a second 

embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A female terminal ?tting 10 according to a ?rst embodi 
ment of the invention is described With reference to FIGS. 
1 to 7, and is formed unitarily by punching, pressing, 
stamping, embossing, folding and/ or bending an electrically 
conductive metal plate. The female terminal ?tting 10 has a 
front end for connection With a mating male terminal ?tting 
and a rear end opposite the front end. A barrel 12 is formed 
at the rear end of the female terminal ?tting 10 and is 
con?gured for connection With an end of a Wire 11. A tube 
13 is formed at the front end and is continuous With the 
barrel 12. The terms top and bottom are used herein to 
provide a convenient frame of reference, but are not 
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intended to imply a required gravitational orientation. In this 
context, reference is made to FIGS. 5 and 6 concerning the 
vertical direction. 

The barrel 12 includes an insulation barrel 12A to be 
crimped, bent or folded into connection With an insulation 
coating of the Wire 11 and a Wire barrel 12B forWard of the 
insulation barrel 12A and con?gured to be crimped, bent or 
folded into connection With a conductive core of the Wire 11. 

The tube 13 is a narroW rectangle that is long in forWard 
and backWard directions FBD. Additionally, the tube 13 has 
a partly open front end so that an unillustrated mating male 
terminal ?tting can be inserted into the tube 13 from the 
front. As shoWn in FIG. 6, the rectangular tube 13 has a 
narroW bottom plate 14 that is long in forWard and backWard 
directions FBD. A ?rst side plate 15 projects up from the left 
edge of the bottom plate 14 in FIG. 6 and a second side plate 
projects up from the right edge of the bottom plate 14. An 
upper plate 17 is bent from an upper end portion of the ?rst 
side plate 15 toWards the second side plate 16 and extends 
substantially parallel to the bottom plate 14. Even though the 
invention is described With reference to a substantially 
rectangular tube, it should be understood that the invention 
also is applicable to tubes having other shapes, such as 
substantially quadratic or polygonal shapes having ?ve or 
more sides. 

A locking hole 18 is formed close to a rear end of the 
bottom plate 14. An unillustrated lock of a connector hous 
ing can engage the locking hole 18 to hold the female 
terminal ?tting 10 in the housing. In other embodiments, a 
locking recess or projection can be provided instead of the 
locking hole 18 for engagement by the lock of the housing. 
Bulges 19 are formed on the bottom plate 14 and project into 
the tube 13 near the front end of the bottom plate 14. The 
bulges 19 extend in forWard and backWard directions FBD 
and are disposed substantially side by side along the Width 
direction WD of the bottom plate 14, as shoWn in FIGS. 5 
and 6. 

Aresilient contact 20 extends forWard from the front edge 
of the upper plate 17 and then is folded back into the tube 
13, as shoWn in FIGS. 4 and 5. Although not shoWn in detail, 
the resilient contact 20 is bent to have a peak in the tube 13 
and is resiliently deformable toWards the upper plate as the 
mating terminal ?tting is inserted into the tube 13. Thus, the 
male terminal ?tting can be engaged tightly betWeen the 
peak of the bend in the resilient contact 20 and the bulges 19 
in the bottom plate 14 to achieve a high quality electrical 
connection. An excessive deformation preventing piece 21 is 
formed by making a substantially rectangular cut in a center 
part of the upper plate 17 With respect forWard and backWard 
directions FBD and then bending the cut part of the upper 
plate 17 into the tube 13, as shoWn in FIG. 2. The excessive 
deformation preventing piece 21 prevents the resilient con 
tact 20 from deforming excessively resilient When contacted 
by the male terminal ?tting. 
As shoWn in FIG. 4, a substantially rectangular auxiliary 

resilient piece 22A projects up and out from the upper edge 
(in FIG. 4) of a front part of the upper plate 17. The auxiliary 
resilient piece 22A then is folded back and in toWards the 
tube 13, as shoWn in FIG. 5. On the other hand, a substan 
tially rectangular auxiliary resilient piece 22B is formed near 
a front part of the ?rst side plate 15 by cutting the side plate 
15 and bending the cut part into the tube 13, as shoWn in 
FIGS. 4 and 5. The auxiliary resilient pieces 22A, 22B are 
above and outWard of the resilient contact 20 and are 
engageable With the outer surface of the resilient contact 20 
from above and outside. Additionally, the auxiliary resilient 
pieces 22A, 22B are resiliently deformable up and doWn in 
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4 
the tube 13 along a direction intersecting an insertion 
direction of the mating terminal ?tting into the tube 13. 
Thus, a male terminal ?tting inserted into the rectangular 
tube 13 contacts and resiliently deforms the resilient contact 
20. Additionally, the outer surface of the resilient contact 20 
contacts at least one of the auxiliary resilient pieces 22A, 
22B from beloW and inside. As a result the rigidity of the 
resilient contact 20 is improved by resilient forces of the 
auxiliary resilient pieces 22A, 22B. 
A standing portion 23 stands up from the second side plate 

16 and out beyond a connected portion CP of the second side 
plate 16 and the upper plate 17, as shoWn in FIG. 6. The 
upper end of the standing portion 23 is bent laterally in and 
a detecting surface 24 is de?ned at bent area of the front end 
of the standing portion 23. A probe (not shoWn) can be 
inserted into the connector housing from the front and into 
contact With the detecting surface 24 for testing an electrical 
connection of the female terminal ?tting 10 With the male 
terminal ?tting. As shoWn in FIG. 1, the standing portion 23 
is substantially at the longitudinal center of the second side 
plate 16. 
As shoWn in FIG. 1, a substantially V- or U-shaped slit is 

formed over the standing portion 23 and the second side 
plate 16 at an intermediate part of the standing portion 23 
With respect to forWard and backWard directions FBD. A 
substantially rectangular pressing portion 25 is enclosed in 
the slit and has a free bottom end that is bent inWardly at an 
angle of substantially at 900 at an intermediate height 
position of the standing portion 23. The bent portion is 
placed on the outer surface of the upper plate 17. As shoWn 
in FIGS. 6 and 7, the leading edge of the standing portion 23 
is recessed slightly up and out to form an escaping recess 26 
for preventing interference With the pressing portion 25. 
A chamfer 27A is formed at the leading end of the 

pressing portion 25 near the upper plate 17. Additionally, a 
chamfer 27B is formed at the leading end of the upper plate 
17 that contacts the pressing portion 25. The chamfers 27A, 
27B avoid mutual interference of the pressing portion 25 and 
the upper plate 17 upon assembling the rectangular tube 
portion 13. 
As shoWn in FIGS. 1 and 2, substantially U-shaped 

doWnWardly extending recesses 28A, 28B are formed at the 
upper edge of the second side plate 16 before and behind the 
standing portion 23. On the other hand, projections 29A, 
29B project out at the leading edge of the upper plate 17 at 
positions corresponding to the recesses 28A, 28B, as shoWn 
in FIGS. 2 and 4. The projections 29A, 29B contact the 
bottom Walls of the recesses 28A, 28B from above to 
prevent the upper plate 17 from collapsing inWardly. As 
shoWn in FIG. 2, leading edges of the projections 29A, 29B 
are substantially ?ush With the outer side surface of the 
second side plate 16. A front end edge 32 of the standing 
portion 23 is above the front projection 29A to prevent the 
upper plate 17 from bending outWardly. The rear projection 
29B is driven from above, and is crimped, bent or folded into 
connection With the side Walls of the rear recess 28B to 
prevent the upper plate 17 from lifting. Thus, a front lift 
preventing means 30 is formed by the front recess 28A, the 
front projection 29A and the front end edge 32 of the 
standing portion 23, and a rear lift preventing means 30 is 
formed by the rear recess 28B and the rear projection 29B. 
An escaping surface 31 is formed at the rear edge of the 

standing portion 23 and inclines doWn toWard the back to let 
a driving jig (not shoWn) escape While driving the rear 
projection 29. 

The rectangular tube 13 is formed from an electrically 
conductive metal plate that is punched or cut into the shape 
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shown in FIG. 4. Subsequently, the bottom plate 14 is 
embossed or cut and bent to cause the bulges 19 to bulge out 
on the top surface of the metal plate. Thereafter, the respec 
tive parts are bent along fold lines shoWn by chain lines in 
FIG. 4. 

The auxiliary resilient pieces 22A, 22B are bent toWards 
the top to face the upper plate 17. Subsequently, the exces 
sive deformation preventing piece 21 is bent toWard the top 
substantially at a right angle. The resilient contact piece 20 
then is folded back at the front end of the upper plate 17 and 
is bent into a substantially mountain shape. 

The pressing portion 25 then is bent substantially at right 
angle toWards the top side and the standing portion 23 is 
folded back toWards the top. 

The upper plate 17 is bent substantially at a right angle 
toWards the top, and the ?rst side plate 15 is bent in 
substantially at a right angle so that the upper plate 17 and 
the bottom plate 14 substantially face each other. The second 
side plate 16 then is bent in substantially at right angle. At 
this time, the projections 29A, 29B on the upper plate 17 are 
?t into the respective recesses 28A, 28B in the second side 
plate 16, and the pressing portion 25 is placed on the outer 
surface of the upper plate 17. The chamfers 27A, 27B 
prevent interference betWeen the upper plate 17 and the 
pressing portion 25. 

The rear projection 29B then is driven from above by the 
unillustrated jig and is crimped, bent or folded into connec 
tion With the side Walls of the rear recess 28B to prevent the 
upper plate 17 from lifting. Interference of can be prevented 
since The escaping surface 31 is formed at the rear end of the 
standing portion 23 to prevent interference betWeen the jig 
and the standing portion 23. The driving of the projection 
29B has the potential to distort the rectangular tube 13. 
HoWever, the front projection 29A of the rectangular tube 
13, Which is required to have a high dimensional precision 
due to secure an electrical connection betWeen the male 
terminal ?tting and the resilient contact 20, is not deformed. 
Rather, the rear projection 29B, Which is not required to have 
a high dimensional precision as compared to the front side 
of the rectangular tube portion 13, is driven or deformed. 

The pressing portion 25 can resiliently engage the outer 
surface of the upper plate 17 to prevent an opening move 
ment of the bent upper plate 17. The rectangular tube 13 
could tWist to displace the upper plate 17 and the second side 
plate 16 along forWard and backward directions FBD. HoW 
ever, the pressing portion 25 can be placed on the outer 
surface of the upper plate 17 Without correcting the posture 
of the upper plate 17 for displacement in forWard and 
backWard directions FBD. The upper plate 17 and the 
second side plate 16 could be displaced vertically With 
respect to each other. HoWever, the rectangular tube 13 is 
formed by correcting the posture of the upper plate 17 
through a vertical resilient deformation of the upper plate 17 
and by placing the pressing portion 25 on the outer surface 
of the upper plate 17. Thus, the rectangular tube 13 can be 
formed easily by correcting the posture of the upper plate 17 
vertically even if the resilient contact 20 is tWisted. 

The pressing portion 25 is formed at the standing portion 
23 that projects from the second side plate 16. Additionally, 
the lift preventing portions 30 are provided before and 
behind the standing portion 23 to prevent the upper plate 17 
from lifting in areas Where the standing portion 23 is not 
formed. 

The lift preventing portion 30 behind the standing portion 
23 prevents the upper plate 17 from lifting. More particu 
larly, the substantially V- or U-shaped recess 28B is pro 
vided at the upper edge of the second side plate 16 and the 
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6 
projection 29 of the upper plate 17 ?ts into the recess 28B. 
The projection 29B is driven, crimped, bent or folded to ?t 
into the recess 28B and engages the side Walls of the recess 
28B. Since the upper plate 17 cannot lift, it is unnecessary 
to locate the front end edge 32 of the standing portion 23 
above the upper plate 17. As a result, there is no need for a 
member above the upper plate 17 to prevent the upper plate 
17 from lifting. Thus, metal is used more e?iciently to make 
a yield of the female terminal ?tting 10. 
The pressing portion 25 is bent in at an intermediate 

height of the standing portion 23 and therefore is Within a 
projecting range of the standing portion 23. Thus, projecting 
distances of the standing portion 23 and the pressing portion 
25 in the developed state of the female terminal ?tting 10 are 
reduced as compared, for example, to a case Where an 
extending portion extends up from the side plate and is 
folded back into contact With the upper plate 17. Therefore, 
a yield of the female terminal ?ttings 10 can be improved. 

Further, the detecting surface 24 is formed in the bent area 
of the front end surface of the standing portion 23. Thus, the 
probe for an electrical connection test can easily contact the 
detecting surface 24 from the front. In this Way, the precision 
of the electrical connection test betWeen the female terminal 
?tting 10 and the male terminal ?tting is improved. 
A second embodiment is described With reference to FIG. 

8. A substantially V- or U-shaped slit is formed along the 
standing portion 23 and the second side plate 16 at an 
intermediate part of the standing portion 23 With respect to 
forWard and backWard directions FBD. The slit forms a 
substantially rectangular pressing portion 25 With a free 
upper end. The pressing portion 25 is bent in at substantially 
90° at an intermediate height position of the standing portion 
23 and the bent portion is placed on the outer surface of the 
upper plate 17. The other construction is similar or substan 
tially the same as in the ?rst embodiment. Thus no repetitive 
description is given, and the similar or identical parts merely 
are identi?ed by the same reference numerals. 

According to this embodiment, the second side plate 16 
has no opening communicating With the inside of the 
rectangular tube 13. Thus, external matter cannot enter into 
the rectangular tube 13. 
The invention is not limited to the above described and 

illustrated embodiments. For example, the folloWing 
embodiments are also embraced by the technical scope of 
the present invention as de?ned by the claims. Beside the 
folloWing embodiments, various changes can be made With 
out departing from the scope and spirit of the present 
invention as de?ned by the claims. 
The invention is applied to a female terminal ?tting in the 

foregoing embodiments. HoWever, the invention also can be 
applied to male terminal that has a tube 13. 
The end edge of the standing portion 23 is above the 

projection 29A formed on the upper plate 17 only in the lift 
preventing portion 30 located before the standing portion 23 
in the foregoing embodiments. HoWever, the lift preventing 
portion 30 located behind the standing portion 23 may be 
constructed similarly. In such a case, the lift preventing 
portion 30 behind the standing portion 23 may not be driven. 

In the foregoing embodiments, only the projection 29B 
formed on the upper plate 17 behind the standing portion 23 
is ?t into the recess 28B in the side plate and driven to crimp 
the end of the projection 29B into connection With the side 
Walls of the recess 28B. HoWever, the invention is not 
limited thereto, and the lift preventing portion 30 before the 
standing portion 23 may also be driven or deformed, for 
example, if no dimensional precision is required for the front 
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side of the rectangular tube 13. In such a case, the standing 
portion 23 above the lift preventing portion 30 can be 
omitted. 

The detecting surface 24 is formed by bending the upper 
end of the standing portion 23 inwardly in the foregoing 
embodiments. However, the upper-end of the standing por 
tion 23 need not be bent, for example, if a detecting portion 
is provided separately from the standing portion 23. 

The lift preventing portions 30 are before and behind the 
standing portion 23 in the foregoing embodiments. HoW 
ever, the lift preventing portion 30 may be only before or 
behind the standing portion 23. Further, the lift preventing 
portions 30 can be omitted if the pressing portion 25 can 
prevent lift of the upper plate 17. 
What is claimed is: 
1. A terminal ?tting, comprising: 
a tube With a bottom plate, ?rst and second side plates 

bent from opposite sides of the bottom plate, a ceiling 
plate bent from a part of the ?rst side plate spaced from 
the bottom plate and extending into connection With a 
connected portion of the second side plate, the ceiling 
plate having an outer surface; 

at least one standing portion extending unitarily from the 
second side plate and standing more outWard than the 
connected portion of the second side plate With the 
ceiling plate, the standing portion and the second side 
plate lying substantially in a common plane; and 

at least one pressing portion cut from an intermediate area 
of the second side plate and bent unitarily up and in 
from the standing portion for contacting the outer 
surface of the ceiling plate, the pressing portion extend 
ing substantially perpendicularly from the plane in 
Which the standing portion and the second side plate lie. 

2. The terminal ?tting of claim 1, further comprising a 
detecting portion bent in from a distal end of the standing 
portion and disposed for contact by a probe for testing 
electrical connection of the terminal ?tting. 

3. The terminal ?tting of claim 1, Wherein at least one lift 
preventing portion is provided at least at a front part or at a 
rear part of the standing portion for preventing a lift of the 
ceiling plate. 

4. A terminal ?tting comprising: 
a tube With ?rst and second side plates, a ceiling plate bent 

from the ?rst side plate into connection With a con 
nected portion of the second side plate, the ceiling plate 
having an outer surface; 

at least one standing portion standing more outWard than 
the connected portion of the second side plate With the 
ceiling plate; 

at least one pressing portion cut from an intermediate area 
on at least one of the second side plate and the standing 
portion, the pressing portion being bent up and toWards 
the ?rst side plate and contacting the outer surface of 
the ceiling plate; and 

at least one lift preventing portion provided at least at a 
front part or at a rear part of the standing portion for 
preventing a lift of the ceiling plate, Wherein the lift 
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8 
preventing portion is formed With at least one recess at 
an edge of the second side plate, at least one projecting 
piece at an end edge of the ceiling plate, the projecting 
piece being deformed and driven into connection With 
side Walls of the recess. 

5. A terminal ?tting comprising: 
a tube With ?rst and second side plates, a ceiling plate bent 

from the ?rst side plate into connection With a con 
nected portion of the second side plate, the ceiling plate 
having an outer surface; 

at least one standing portion standing more outWard than 
the connected portion of the second side plate With the 
ceiling plate; and 

at least one pressing portion cut and bent from the 
standing portion and contacting the outer surface of the 
ceiling plate, an escaping recess being formed at a 
leading edge of the standing portion for preventing 
interference With the pressing portion. 

6. The terminal ?tting of claim 4, further comprising a 
chamfered surface at a lateral edge of a leading end of the 
pressing portion near the ceiling plate for avoiding interfer 
ence With the ceiling plate upon assembling the tube. 

7. The terminal ?tting of claim 4, further comprising a 
chamfered surface at a lateral edge of a leading end of the 
ceiling plate to be held in contact With the pressing portion 
for avoiding interference With the pressing portion upon 
assembling the tube. 

8. The terminal ?tting of claim 4, further comprising a 
chamfered surface at a lateral edge of a leading end of the 
pressing portion near the ceiling plate and a chamfered 
surface at a lateral edge of a leading end of the ceiling plate 
to be held in contact With the pressing portion for avoiding 
mutual interference betWeen the pressing portion and the 
ceiling plate upon assembling the tube. 

9. The terminal ?tting of claim 1, further comprising a 
resilient contact in the tube for contacting a mating terminal 
?tting, and at least one auxiliary resilient piece disposed on 
the tube portion for contacting the resilient contact When the 
resilient contact is deformed by the mating terminal ?tting, 
Whereby the auxiliary resilient piece improves rigidity of the 
resilient contact. 

10. The terminal ?tting of claim 1, further comprising a 
bend betWeen the pressing portion and the standing portion, 
the bend having a convex surface, the pressing portion 
having a pressing surface contacting the outer surface of the 
ceiling plate, the pressing surface extending continuously 
from the convex surface of the bend. 

11. The terminal ?tting of claim 10, Wherein the bend lies 
substantially in plane de?ned by the second side plate. 

12. The terminal ?tting of claim 1, Wherein the terminal 
?tting is formed from a unitarily piece of metal having 
opposite ?rst and second surfaces, the ?rst surface including 
the outer surface of the ceiling plate and a surface of the 
pressing portion that contacts the outer surface of the ceiling 
plate. 


